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Low power consumption and robustness to wireless channel variation in time are the key requirements for access method of wireless sensor networks. Mesh network is favorable where all nodes cannot be connected via direct links. We consider an access method for a low power mesh network that is robust to time variation of channel, which is necessary for realization of wireless sensor networks.
In the proposed access method, synchronization is achieved by receiving intermittent polling at a continuous reception (Figure 1 ). Intermittent polling is composed of transmission of identification unique in each node followed by a short period of receiving state. The node that has a packet in a queue becomes continuous receiving mode. A polling is received from a peripheral node, deciding whether it is suitable to transmit the packet or not from ID, and the node transmits the packet aiming at a short reception right after the transmission of a polling and go into a sleep period.
The wireless network in consideration is a mesh network, where all nodes were connected via a wireless link shorter than a certain distance. Each node maintains the number of hops to all other nodes in a composition table. Relaying a packet from the start node to the end node, the packet is forwarded from a node to an adjacent one whose number of hops is smaller than that of itself.
For the simulation, N nodes are arranged in a square area at a random manner. A mesh network is created in a way that a node connect to adjacent nodes that are closer than a constant distance. The composition table is made based on this information. The start node is placed in a square corner, and the end node is arranged in the diagonal corner, and a packet is forwarded from the start node to the end node based on information in the composition table. Each node operates intermittently, and the transmission node investigates if a polling is received from a node becoming in active period at first. In case of polling reception, it forwards the packet in case that the number of hops to the end node of the node is smaller than that of itself. In case that it is not, the node waits for the next polling reception.
The probability of receiving polling is defined as follows.
(1) Polling is received by 100% in the case when the distance between two nodes is L1 or less. When it is longer than L1, it doesn't receive the polling.
(2) If the distance is L1 or less, polling is received by 100%. Here, it is assumed that the reception rate decreased from L1 linear in L2, and it becomes 0% at a distance of L2 or longer
In an environment described above, the packet forwarding is simulated from the start node to the end node for 100 iterations while changing the composition, and the arrival time are evaluated. The packet arrival time for the various areas is shown in the Figure 2 .
As for the arrival time, difference between that in the case of forwarding only to adjacent nodes and that in the case of forwarding non-adjacent nodes becomes significant as the expansion of the area. In case that A=900, the arival time for forwarding to non-adjacent nodes becomes 1/6 to that for forwarding only to adjacent nodes.In other words, it is possible to reduce energy consumption to 1/6. Similarly, simulations are conducted when the communication conditions are changed from the point when the composition table is made to the point when a polling is transmitted. In case of forwarding only to adjacent nodes, the number of hops does not change with fluctuation, but the average time increases with fluctuation range. On the other hand, in case of forwarding to non-adjacent nodes, it is confirmed that they are practically not affected by the fluctuation.
The future task is to verifies the simulation results by the actual wireless devices. The proposed access method has an inherent feature of changing intermittent operation cycle from one node to the other. Therefore, more power efficient technique, which saves power consumption of a node having low power battery by lengthening intermittent cycle and decreasing number of chances to relay a packet. These are future items for research. 図 8 平均ホップ数 
